APPLICATION 
FOR 

UNITED STATES OF AMERICA 

************** * * ******* 
SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 
Be it known that we, 

Sergio ZAMBELLI 
of ZANICA- ITALY 

Benito ZAMBELLI 
of ZANICA - ITALY 

Both Italian citizens 

have invented certain improvements in: 

"REINFORCEMENT FOR PREFABRICATED CONCRETE PANELS 
WITH IMPROVED BONDING TO CONCRETE " 




of which the following description in connection with the accompanying 
drawings is a specification, like reference characters on the drawings 
indicating like parts in the several figures. 




P ^^^..„miNn OF ^ -MVPNTION 
S^S^-^^;^;;^^—; ^-^^ prefabncated 
The present invention relates lo 

Prefabricated concrete panels havtng a m^c re ^^^^^^^^^ 
of longitudinal profiles, optionally connected to each 
profiles, are known. ^ ^ 1 ^nd 



i do .« o«M (nj l«>..lbll«y of grip »>• 
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unchanging direction and 

concrete along such direction. ^ \ ,^ provided which 

l„ order to solve this problem, reinforcements hav been p ^ 

.re composed of profiles having V^^--^^;^;^^ ^^Igh which the 
disclosed in EP 381,000 by the same AppU -ts ^ 
concrete, during the manufacture of the pane,, can pass, firm 
the reinforcement in the panel body. ,„„.d^o be susceptible of 

^.«^s, this type of ' ^7":^^^^^^^ Jeen the 

in^pllem:^^^^^^ """'"^ 
reinforcement and the concreteT^--^^ 

• nf the present invention is to provide a reinforcement 
^ ^^^^V^te panels which achieves high bonding to the concrete 
prefabricatedcSneteiepanels wnic . x^uich have a greater 

Ly of the panel|;;;;ram.^ V^^^'f^^^ 
mechanical strength and dmation^^^^ ^ ^^^^^^^^^^^ 

Within this aim, an object of the consequence of fatigue 

which effectively avoids decohes.on even - J J ^ l clean when the 
stresses, or if the reinforcement profiles are not perfectly 
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ensures exceUent cohesion of the pane, even in the presence of variously 

"'ttl" of the invention is to provide a reinforcement which 
achtts ade<,uate bonding with the concrete regardless of its formuiatron, 
particle size, thiclmess, density etcetera. K.,t^^ aonarent 

^aim and these and other objects which will become better apparent 
her!;:i£^^«^ed by a Reinforcement for P'^^^*-^^^^^^ 
panels, comprising>t^-bedded in the concrete ^'^^^^^^^^ 

-A - ,h». M leastlSniB^ said profiles have perforations and 
characterized m that at least sonR-Qi^il- 

undulations which are suitable to in^fgase^aiebond.ng 
reinforcement and the concrete body of the panel. 

p^T.:c nB.;r.RTPTl-^- ™^ AWINGS 
, Further characteristics and advantages of the invention will be^me 
Jer apparent f.om the description of a preferred but not exchisiv 
: dilt Of the reinforcement according to the invention, illustra^ o ly 
by way of non-limitative example in the accompanymg 

R^re 1 is a perspective view of a reinforcement according to the 

" "Cte 2 is an enlarged-scale perspective view of a detail of H^e . 

Figure 3 is an enlarged-scale perspective view of another detaU of Figure 

Figure 4 is a side elevation view of a profUe of the reinforcement 
o«; according to the invention; . . * 

Hgure 5 is a transverse sectional view of the profile of Figure 4, taken 

along the line V-V; 

Figure 6 is a top plan view of the profile of Figure 4; 

Figure 7 is a side elevation view of the profile, illustrating a second 

30 embodiment of the undulations according to the present invention; 
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Hgures 8 and 9 are .op plan views of the profile, illustrating a third and a 
fourth embodiment of the undulations; 

Igures 10 and 11 are enlarged-scale transverse sectional vrews of the 
profile, illustrating two possible shapes of the """"^'"'^"^ 

With reference to the figures, the reinforcement a-rdtng 
invention generally designated by the reference numeral 1, cornpr.es 
;lls 2-7 which are designed to be embedded into the concrete body of a 

'teferably the reinforcement 1 comprises^ a frame-like strucUrre 
coS^ongitudinal profiles 2 and 3, which re connected one anot^ej 
b;:a:USkii, 6 and 7. Clearly, the number of longr— 

. nrofiles^^^^according to the reqmrements and to the 
transverse prorues can v.i»»,,i. = 

dimensions of the panel to be prwit . section 
such profiles can have a substantially C-shaped transve. «^^e - 
with two end wings 11 and 12 which are substanfaUy parallel to each 
o«ri !,rf> inined bv an intermediate wing 13. 

^riy, sLh prof.es have ^^^^^ 
section (see Figure 5), with two end wmgs 11 and 12 whrch 
parallel to each other and are joined by an intermediate wmg 13 hav^ g 
L::! portions U and 15 wMch are inclined with OPPO- - — 
the illustrated embodiment, the intermediate wmg 13 has a cen 
r,- >Blltwo end portions 17 and 18 being Joined to the end wmgs 11 
'Tif^TS^ 1^ and 18, except for a reinforcement fol 
and 12. The P"'^"'''^^^ of the portions 17 and 

provided in an mtermediate r5g«5noi me 

18 lie on planes which are sub^;SSi«pendrcular to the planes o 
18, he on pian and?Wonnected one another)by 

anangement of the end wmgs 11 and 11 ano^ars^ 

the two inclined portions 14 and 15. 7 d 5 6 and 7 

According to the invention, some or aU of the profiles 2, 3, 4 5, an 
According to perforations or undulations which 

30 that compose the reinforcement i nave y 
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18 of the intermediate wing 13. „eriotations 23b, can be 

o^, alternated with groups ot penui 
Petfotations 23a, altemat intermediate wing 16. 

provided also on the central portron 13 of ^^^^^^ .^^ 

, some of the perforations 2 a -^J^b ^ ^^^^^^ ^^^^ 

.hicharedesignedtobepanly or^^-^^^ ^^^^ ^^^^ .^^ 

of the panel and ^ 7^^;*, Wies 25 if the lifting device 

such ac^ssories can be constituted by ^^^^ 

^ is of the type disclosed "J^J-^^^^^^^^^^^^ 08/055,116 
15 plates 26 if the lifting device is Of the typ 

also by the same Applicants. ^^^^^^^ ,he 

-*--°^^**"'^^rli:w^ch is adequately shaped so as to 
body of the concrete, m a hole 23a w 

. T:::ro:::r^^Ssuchpiatescaninsteadbeinse.^ 

rectangular P^*"«--/^^ „ted along the longitudinal 

sr:z^- - - -"^^ ^ 

and 26 in the chosen region^ ^^^^^ent can support optional boxes 
- Together with the P - ^^^^^ regions which must not 

27 with the correspondmg cover Z/ ,he body of the panel. 

be affected by the concrete casting that ^^'^^IJ^^,,,^ portions 
. -H,,,.„dulations, according to reqmrements, can aft ^ possible to 

^ of the profiles. In particular, it is P" 

or non-coplanar P°"^''^-2i-^lL/^ a„d 12 in one or more regions 
provide undulations on the two en^wgS^ 





^- 17 and 18. 

and/or undulations on the portions 14, 15 , ^^^^ 

edges of the ^^^^^ ^.^^^ othet portions of the 

perforations provided m these poii 

'tL^ n^a. aiso a«ect, as sho^ ;;--;--r30: 
..::^r^;-- edges o. the 

edges of ^ effect larger concrete cross- 

perforations on different plarSSTTn-ortoto^^ 

sectionsattheperfora^- ^^^^^^^^^^ reference 

AS Shown m Ftgu 4 ^^^^^^^.^^^ 
numeral 31, can simply be anangc 

affecting their edge. undulations, 
also, as shown m Figure v, m 

by thereferencenunterals34,canhavernterse<^n^sdes^ ^^^^^^^^^ 

„ According to requirements, as shown .n F g e 0 ^ 
33, 34 can have a constant height or depth or as sh 
have a height or depth which increases towaM ^ ^dg. ^ P ^^^^^^^ 

« the panel to he ^^^^^^Z^^ 
me reinforcement accordmg to the mvent. ^^^^^^ 

. «ansverse sides ^e:::. thereof, i.e., hy two 

described profiles, -l^^^es ^ to achieve the intended thiclcness for 
or more superimposed profiles, _ ^^^^ ^^^.^^ 



constituted by plastic e^^^^lr^f— t according to t.e 
in practice it has been observed that the remt 

invention fully achieves the intended aint an ^^^^ '^^Jj Interrupts 
,Ke perforations, combined with the presenc <> * ^^^^ 
.He continuity of the profiles and alters P^"^^;;^ ^„„ete 
profiles, thus achieving high bonding of the rernforcement 
constituting the body of the panel. ^^^^ 

rTe;:::: "^^^^^^^ 

variously inclined portions oi in v f .u^ nrientation of the stresses 

reinforcement and the concrete regardless of ^ 
to which the panel is subjected. This achieves greater streng 

life of the panel. . . u suscentible of numerous 

The reinforcement thus conceived is suscepti 

. • oil r,f which are within me 
n,odifications and vanations, all of which ^.^^ ^^^^ 

, appended claims; all the details may further be replac 

technically equivalent elements. ^ compatible with the 

I„ practice, the materials used, so long as they are comp 
specific use, as well as the dimensions, may any 
requirements and to 

20 The disclosures m Italian Patent /^pp ---77 reference, 
which this application claims priority are incorporated herem by 



